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%/ P <± Z ± Xj- a M(D GDP-4--7- b -6-7^ # ->-D-v > J — 7, -3, 5- 

5 

>>D-f J?^X^-S5|€© GDP-4-^ b-e-x^-^r^-D-^Vy — 7.-3, 5-Jit:V fef 

-4-1/^^^-- ifatte?, atfteaHK^fefurai-s gdp-l- 73-7 © sasg^r ffi (- 
10 bbi-s. 
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If 7 * i/^-^ KO^ *>, GDP-L- 7 n-7>li7 3-^OTi(Dii#fici: IT 

& **M jnTV^.I© GDP-L- 7 3-7li GDP-D- V > 7 - 7. £ 3 ]g|g©£ 
JbSf&ftStvrvS (HI) (Tonetti J. Biol, Chem. , Vol.271, 27274 (199 

6». z.*ih(owm^ &m±®X'&zjzmw%£frbMm±®T-&&}ih%z<D 

20 </c©, *fflflSi^{r GDP-L- 73-^ S3 i:l±&i\ Z(Otzib. *k®fcfrb 

©^(wSV^ffg^^Ufc-rS/c©, ±IB©^x'J T©&£JBV>£^&C*5^ 

c©3iaie©gjESfeittaET*»*i±» ««j©i««a©£j5&-ea-5 gdp-d-v> 
25 y— ^**5>jK*SjSfejtBw ut gdp-4-^ h-e-^^-^^-D-wy -^.d^gi-r 

6KJtS*tt«IE-t« GDP-D- v > 7 — 7.-4, h*7^ — tr ^©^©Stt{k7A 
tr«7n £ l^o 2 o £D£JS £ ff "5 GDP-4-^ h -6-r # # S'-D-T > 7 — 7.-3, 5-x 
t7 7-t'-4-i/^^-t'©2IjSt'*5. mmXhhVU^i Zi-Xi- ( Arabi 
dopsis thali ana ) T*&, *HD©£JfcfcaMfc1--6 GDP-D- V > 7 -7.-4, 6-fh h*7 
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9— -fcf CDiHe? £ UT MUR1 ^*gttw#ii$^tTV^ (Bonin Proc. Natl. Acad. 
Sci. USA, Vol.94, 2085 (1997)). 

-3, 7 # — If afe^C^HtwO V>T (i* /cfR#* nT « £> 

5 i^e?^— *£ffe©£W*l©GM , -4-'3 r h-6-x#3fS/-D-v>v' — X-3, 
5-3i b° ^ 9 — tf-4- W ^ * - J If *B H ffi©* i^BBfll **S£» 3 *IT v * 3 © *t? * 

a. 

3fem©BBa* 

#IPJ©@6*J(±, GDP-L- 7 3 -X £»¥&<-&!«-*-**:©© GDP-4-4" 

#IPJ#<bf£. ±IB»jH«:jBi*i-^<«*W^«:mfafe*5*, GDP-D-^W- 
Xfrb<D GDP-L-7 3-^^fiR*I»V^ft^2S|!g©KJ5S%ttj»-f S/n-f*-*- 
( Arabidopsis thai i ana ) * GDP-4--{r ^'>-D-7 > ^ - ^-3, 5 

15 7— tf-4-U^5r— tffta— Ki"*3tfit^(AtFXaii6-?)«:J|lItL/, -© 

L-7 3-x^i:fcH>tiffl©sifj%ftit5 muri afis^fcfc^KiftiBms-a: 
^aiaot, ^^stf^^-ea^i < gdp-l- 7 snscfc 

20 1"&Jb*>. #&HJ&, J3TF© (a) Xti (b) ©* W<*H%«#-r*. 

(a) @H^J#-% 1 T?*Sn«7 3 7»ME*l*£t?* W**R. 

(b) BB?!J#-% 1 T^$n57^iS3?Ji:fc^t lSKIittOT?^^ 

S^> #iO^L/ < A£*tfc7 5 7SftE?!]«:£*, *»o GDP-4-^ h 
-6- x # * is -D- V > y - 7 -3, tr pi =7 - -fe' -4- u *t 7 $ - if % ^ -r s z > 
25 >^7fl. 

#f§BJI£, &T© (a) 3U£ (b) ©^W^15:3-HtSDNA 

(a) @2?ij#^- 1 t-i^ti575yiiei?j^^t^>/^s. 

( b ) ia?u#^ lfi^tisj^ ftG$i£ » ^-c 1 m u < ii«»© 75^51 
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mtfKtk. mm. mam^<itmx^ntz7^ swam**** gdp-4-5-- b 

-6-r Or * S/-D- v w - * -3, 5-:n * 7 - -If -4- -tr'rSte £ m i" 6 2 > 

d<DJ:5 4^fHeSlfr2:b"rti, mm W303/pY0-AtFX-Myc ft ( F 

ERM BP-7109) tffUffeJh,*. #»l!lfcfc, aMBMs&ttfctt 

Jfc£*&#U #5>n« GDP-4-^h-6-x^=¥^-D-T>y -^.-3,5-31 

io tf * 7 — tr-4- 1/ ^ * * — bf % sm-r s^t^^ttts gdp-4-^- b -6-7* * 
s/-d- -*-3, 7 — tf-4-1/ 9 -- tf©«3&irftftft«-r«. 

*SB9i{i» ±IEfgm^^^-S.t) f GDP-D-TW-*-4,6-xt: K^* 

'SrSI^-r-S. £©«fc5fc7&JllE*#fcOTfck 0>J*fcf, BP^ W303/YEp-MURl-HA, p 
15 YO-AtFX-Mycft (FERM BP-7108) ^'#(ff>n-5„ £<bt:i, ^fPJii, 

mmmmfczm^T gdp-d-^v^-^* GDP-L-^-^c^&T&^suMtf 

20 *BJ*fflSfi, ^K^fcv^^SRi-Stfifeftl^asai-C^SH^HWrSfmaJB 11- 
329045 ■^©HJjiiffl^S.CJ r / / 3Z.^®®^iH«fe^nS^^^S^-rSo 

25 HI 1 f±> GDP-D-V >y —T^frh GDP-L--7 li-^^\O^^S^g$:^i-gIT*«) 

02 fcfc, ->XA^>yD7f>f >7tC £3 MUR1 SiXf AtFX # W^ft£>fggl£ 

0 3 (i.HPLC fc«J:S GDP-L-7 3-X^jgtt©Sl^j|Sg*«:^-r^n^ 
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xwrnrntzts^-c* 75 ;mmmz.vi&M&m<Dm-firi~£&mmz, iupac-iu 

1 . GDP-4-4" h-6-^^^^-D-V>y-^-3,5-Jib°^^---tf-4-U'^^^---lf-ig 

##g0Jtf> GDP-4-4" h-6-r;*=^>-D-Wy -7.-3, 5-:n tf^ ^ -if -4- 1/ ^ 
#~ tfSte^te. — m^W^^X->U-C %i~Xj- ( Arabidopsis thaliana ) 
10 *^ilSl/fe c DNA7-T ^7 'J ^ili: PCR^IIJ: U^StTSC htft 

15 fc«fcv\ 

PCRSli, &{**fc*5^"C, DNA©#£©^£, -£-©-tr>x;/^-r t — 
;&tf7>*"fc>*:/7-f t-, BMI&tt<DDNA#!; 7— tr\ DNAiUfi^X-r- 
A^©ja*^*>1*fcfflv^ »2~3H#|fflT- 10-100 ^flSHlftJIW - 

20 U, PCR^T-<DiS*I^RjflT'*>-5. 

SB^JJ:L-C(i, GenBank «C^jB©DNAi|iJf-^^-^i:afiSnTt>*fc 

25 CCD J: -5 % &£1B?!I t btli, 09 A GenBank 7^tT>3 >#-5§- U38473, U5 
8766, AF045286 Cfi»$nT^5fc©**^tf fcftS. $P>K N ^7^7-?: 
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5' -ATT GGTACC ATGTCTGACAAATCTGCCAAAATCTTCGTC-3' (SE#J## 3 ) 
5 5' -TTAGTCGAC GATATC TCGGTTGCAAACATTCTTCAAATACCAATCATAAG-3' (Sa^J^-f 4 ) 

v-£ffl^TPCR£ff 5 3 tlzj: » s *mW<DV N A J8tt-T« CI £ 

10 PCRtfj^c&OPCRMCIi, iltlTffli-^cDNA7'f77 1 JI 



15 * 1 



PCRMOM 

10XLA PCR Buffer II (Mg z+ plus) 5 fi 1 

dNTP Mixture (£■ 2. 5 mM) 8 n I 

H^-f T— (20pmol//al) 1 At 1 

(20pmol/Ml) 1 At 1 

cDNA7^^'i- (1 ng/Atl) 1 Ail 

TaKaRa LA Taq (5 U/#D 0. 5 a* 1 

7j< 33. 5 At 1 

£ft 50.0 Atl 



20 »St5Ct^-e§6A« 4 94°CT*15# (£t£X 50°CT*30# (T~-U 
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5t©t^Mv^fnfctfflt5Ct^f§5^ 0!J*.(£» *SiffiEi33fe©pBR322 
^ pUC19 & if £ m V^S C £ **T- £ 6 „ 

5 w£><J:9&*y h £ Lilt $J*.f£. TA^P-->^#^h (Invitrogen) 

T. Maniatis £> CO [Molecular Cloning, Cold Spring Harbor Laboratory, Is 
10 t Edition, p. 250 (1982)], F. M. Ausubel [Short Protocols in Molec 

ular Biology, 4th Edition, 1-27 (1999)]^Frt*3Mf btlZ. 

15 0!l*.t£* S/-^x>^#>yh (PE Biosystems) t>ns. *^gHJ© 

#w^«f£ gdp-4-^t h-6-^;*^>-D-v>y--;*-3,5-:ct:";>< ?-if-4-u# 

i izmisftzt>(n^mi£$ftz> : b<»~z&&<. m*>^?M& gdp-4-^ h-e-f 

* * is-v- -7 y J - 7. -3, 5-^i \L*=7 -if -4- V # f $ - -tr* ^14 £ *f "T 5 GS 0 C 

m^m£m(Di&&ffim*$t?*mw(DDN ®&ftmm&mmm& czoiier 
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h, Nucleic Acids Res., Vol. 10, No. 20, 6487-6500 (1982)), 

Eia*©^*^ K YEp352GAP, YEp51, pSH19, pY0325#***tf fc*t*. 

mm>m*? 2 -Cfi*5it»DN AilUTfi, #SglJll©DNA-e*oT. ^©5' 
*mtwffl|R0i*&3 F>T?*« ATG fc*U 3'*iCWl»±3 H>"C*>* TAA, T 

4?>i:i«ft-f4»asttsfcfti:tt, ^^-^ tmmirz z £ 

GAL10;/D^-*, GAPDH yDt-^, ADH ^B*-*»*«*tf 

KiEiJii-sfi^****^***^' 1 ^ ^-U-^ilUtll ENOl*-^*- 

GALIO*-^*-*. GAPDH*-^*-*, ADH *-*#**3*lf fc^S. 

±k r2. #s&iji©DNA*^i-*f6«*^*-©**j ©sa«f~tfc^t^ 

Utli, GDP-L-7^-^^^i*i-t:*?iML^v^©T'^ti(fVN^^St, 
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mmtLXit. m^li. ife^BfW Saccharomyces cerevisiae )-^g>tifeCDBgg(Pic 
hia pastoris &lf)&i>*mfbtl&. */c» GDP-L-7 □ -X<D£g CfMRffl 
fcffl^S*^ i"^*)*>, GDP-L-7 n -X ftUBJCAT* 

##gBJ£># W^R*»at«; i:^Rrtl^lS^T»*ti{^ v^fc-SfccD-CtiJB 
5 v^C a^-Ct*. 

CCD J: -5 £ Lt:mbtlZJ&m.m&fct. UT(i^JA^W303/pY0-AtFX-Myc»(F 
10 ERM B P- 7 1 0 9) £1Mf 6: t^t'tS. 

£Mw, 7^KIESi#eDJS*fcJ:y GDP-L-7 3 -*<D£jgfcfr"5 fca&Kte, 1&£ 

T-JgKlS&Sn-Cl^S*^ £>£W±:fc5fc GDP-D-"7>y — if 
£ §B3l L X V^<5 0"e*>* <&H* S ** . GDP-D-V > y -X-4, 6-7=^ — tf ft 

GDP-D-vvy-T.^.e-^b K7^»- fe'£f§glT5f§^^#-{±,;fcfSiE©# 

^T-t5„ fc/cU GDP-D-^W— *-4,6-<rfc h* 7 * — If £ n - Kf -5 D N A £ 
^ D-^>^t5|g(DPCRi:fcV^ffflt5y7^7-li, GDP-D-VW — X- 

7*7-^7^7- : 

5' -GTCGAATTCATGGCGTCAGAGAACAAC-3 ' (B5^J## 5 ) 
25 'J/W77-f?-: 

5' -GAACTCGAGAGGTTGCTGCTTAGCATC-3' (Efll#-f§> 6 ) 

±SE<D<fc "5&,GDP-D-V > 6-fH fef -ktoSLlT Z>fV8L*l9 * — 

* s *AS*tfcJ&KlEg!#a Ltli, 0J*tf W303/YEp-MURl-HA« (F E RM BP 
-7 10 7) lft>tvS. £ Ml, d£>«fc z> &M&m&&lZ$imW<Df&%i'<* 
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^-4iAL/fefIiMi:L/Xlt 03*8U W303/YEp-MURl-HA,pY0-AtFX-Myc 
ft (FERM B P- 7 1 0 8) rt*IMf f>*l£. 

±&<D W303/pY0-AtFX-Myc flc, W303/YEp-MURl-HA ft, W303/YEp-MU 
Rl-HA, pYO-AtFX-Myc ft {±, ftlftlFERM BP-7 1 0 9, FERM BP 
5 -7107, JSlXI F ERM BP-7108 ©5K*fe, IffifK4iiiH^ 
X*ft«W«»f (B*H8£«J*o<tfmJKlTB 1#3^) K*K3nTv<>S. 

W303/pY0-AtFX-Mycft), Xfcfc GDP-D-V > y -7.-4, 6-^11 b* 7 # — fef fiSH" 6 
10 SMI-***-*** 5>fc*A£ftTV^*JBWE3!# (0Ort.t& W303/YEp-MURl-HA,p 
YO-AtFX-Myc 1*) & MSJfcJgJfcKJgit L, &k*l5J§l£%*>f>#f80J£> # 
R % -f&fc^ GDP-4-^ h^-xtf^-D--*:/^— *-3,5-:i:if* 7— tf -4- 1x^7 

j^^jir,J:UT(i, ^3-^, 7^^b-7, -r>7*>#©^* 
25 *b*t5„ 
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fgffi &*if£ «£ «N£lSIIK$nfcv<»*s % L < 5.0~7.5, «t U 

10 3tri&JKHJ&&m££ UTfi^n^MSK^^^i-S^flbi: Utll -lifting 
JBSnTl^S RPMI1640*gi&, DMEM^fJft35Ltt^tie,©iSJ&tOS/fl&JSJfllJ|t«SftjR 

igJ&^UTfci:. — DBLlZ&mZtl'C^Z&^i/tr'X.ZfX? — # (MS) (Digitfe**^ 
i®3 7 e CT? 1 ~ 2 HUSfr?. JgH£4»te. b t:^^- v-r ^^>y> 

mcDtfi^mm. * tgm f~ « l t *> «t v \ 

(i, — *9!fi*)&Kf5R'fb5 ft £jc&, s d s #y y jit 5 H^um^Kj^rom^j* 

5. GDP-L-? D— 
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P-L-7 3-*»££<&RfcB^»fc^SIM*Kj£fi J: Off 5 £ fc**T-*S. 
( 1 ) #»W©»MEHtt©**fcJ:<6 GDP-L-7 

##§HJ©fg3i^ GDP-D-VW-.*-4,6-rfc t'^MtS 

5 8m^*-©^#**$A£ftTl^^R<E&# (0!l*.tf, W303/YEp-MURl-HA, p 
YO-AtFX-Myc ft) fe, GDP-D-^ > ^ fc&KJl^&igJfeKigfi U *#<bn&*g 

*mnv&Rn&fc<»&&t >'*2R<z>£.mi kibes u/ciifcu 
±ia«#ei*>e»© gdp-l-^h— ^wsbasti, mzzmmt&fo'frmiz & ^xmt& 

iot, GDP-L-!7 n-*£^rfc±if®#£»<5 Z 5. 
15 ±ia©±f»®4J"*^OGDP-L-7 3~^©#«-||«», 33B#-C*nfi««(:: 

hplc tiJ:S4M*fcfT 5 z. fcfr J: Ufr? w ccT*fflv^y^5i§ffiy 
;K # 7 A©1^X;& Mt^d HPLC ffl/j 7 A^tT^lt^^ ^3£#T* 

20 (2) #*»4JB^SBif*£iSK«fc$ GDP-L-7 3-*©£g 

mmRi&a&ntisX. gdp-d- v > y - * % jb i > 3 m& tz i* % £ & & &ft (i 

GDP-D-V>y-*-4,6-rfc: Y=7&—*£lkXf GDP-4--7- h-6-r * 3r > 7 - 

nim, tn?ti*mm-fz>Mmmfc mx.it. w303/ye p -muri-ha^o*w3o 

3/pYO-AtFX-Myc $0 fejgj&Ktt* UTgiJfi ICfSmSit, ^©mtcm^ Itffl V^T 

03/YEp-MURl-HA, pYO-AtFX-Myc 80 £ JgJfetlJgH UTf§3t.£-t>:£. J£KIE8I{*© 
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5 ±E**»Xtfl6Ki:«c«GDP-D-T>y-^ft^KlS*%P«L % 

fTF^MfKJSfctfS KSJtSttilii, ^JIJ&DT, NADPH #© 

T?*SfcO, ttCMl^nill^, Ultt, *?£L<fi3 0°C~3 7tt, <fcy*? 
£U<te$j3 7TCtl, pHii, *?£L<f±6.0~8.(h i »J#* K Itfi7,5 if 
10 *. P H W3©«H*:: fctf>fc«: % Tris-HCl #©««#% c 

> :7 !✓ > 7 JB v vr (ft* L fc, HPLC «fc IJ GDP-L-7 3 % 

15 MtS^t*5t*t5 t 

m gdp-l-7 n j*? =r **ttff ®*AQIKi::tt*4rtt Lt*« *, 
20 JteM{±ittHJ(D/c©©fe©T'*»J, *^HJ©^fi*II5ffl«:«|Rg-rst©-eii^t\ 

mmm 1 

AtFX jgfc^©HMffi7£ tygyiljfrg 

i/U^( 3? 1-Xj- ( Arabidopsis thai i ana ) CcDNA7-f y^ij^^t, P 
CR*£KJ:5 AtFX»fc^©*n-^>^fcfr 0 fc. cDNA^^'Ji: Utli, 
25 QUICK-Clone cDNA (CL0NTECH*±) fcJBWc. 

7*9-fV-(i % ^-*^-*±tIi^£nTl^j&ggI2?lJ (DB^rGenBank; 
7ft^>3V#f :U38473, U58766, AF045286) Klfc-^TKItUfc. * 

©BSC, ^W^Kta-HUTv^ff^MRBijfctffl^X^jl^y^^ 
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5' -ATT GGTACCA TGTCTGACAAATCTGCCAAAATCTTCGTC-3' (E#J#-^ 3 ) 

5 y/*— xzf^^v— ■ 

5' -TTAGTCGAC GATATCT CGGTTGCAAACATTCTTCAAATACCAATCATAAG-3' (@25 f 'J#-^ 4 ) 

-f ^ — ©Jaa£EW*©T»SP4H£ EcoRV $:^-r o ;©J:9i:lT 
10 ±SB QUI CK-C lone cDNA (CLONTECH %fc) £S*Mfc btffiv\ ±IBtf> ^ V - £ 



^2 



10XLA PCR Buffer 11 (Mg 2+ plus) 


5 


At 1 


dNTP Mixture (#2.5 mM) 


8 


til 


7*7-H^7-f7- (20pmol//al) 


1 


Ml 


11/* — T.-f?^^?— (20pmol/MO 


1 


Ml 


cDNA7-f^7'J- (1 ng//al) 


1 


Ml 


TaKaRa LA Taq (5 U//il) 


0. 5 


Ml 




33.5 


Ml 




50.0 


Ml 



£tz. PCRCajft^fm, 94°CT- 15# (gtt), 50°CT'30# (7--U 
&tf68°CT?2# ©£j&* 30 9 Artiste. 

C©PCRi:J:oTftf)nfe#5 1 kbp ©DN AJiffiBf.Hr*, 7#P— 
20 WT'^HIL/c^, TA^D-— >^y^ (Invitrogen) fc/B pCR2. 1 *>{r £ 

/Bi^St-'-^xVT^y h (PE Biosystems) CtU^l/c. C©i&SE?'J£E 
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mmm2 

P CR2. 1 ^#-t'#A2*lT^5 AtFXjg&?0 EcoRV gp&d, JllS&iftISC ft :n 
5 — 3xMyc jgfc^ (Evan Mol. Cell Biol., Vol.5, 3610 (1985)) ft. A 

tFXitfe^ £7 I/— A**£--5 J: 5 My c Slfe^ft ^fc AtFX jg&^ 

ft KpnI-XhoI -egjUftU CCDI^rtfft, 2 -YEp352GAP (Roy 

J. Biol. Chem., Vol.273, 2583 (1998)) W)V*9 U — —1/ {fmOLit pUC18 <D 
•?)V=tf D— — >tfUtiL<Dz> ^©EcoRI *>P>SalI £-C£>gP#-e£ L^A/c^glfii 
10 — YEp352GAP-II CO KpnI-Sall gB&Cjf Abt $ h tZ Z (0^2 * — h G 

APDHT/D^ — AtFX-Myc, GAPDH £ - ^ * — $ <D 3 o<Dgp#ft ^Oif^ ft BamH 
I ft fflV^T^O 0 £ L/, KBrJift, LUE2 3 H'-'*^ # -pY 

0325 (Qadota Yeast, Vol.8, 735 (1992)) CO BamHI (z^A U AtFX SMk 
^f§m^#— pYO-AtFX-Myc ft^lglU^o 

is muri m&^tj£fz. mmmi nmmzp cR*m^x?a-->ifisti. tzti 

5' -GTCGAATTCATGGCGTCAGAGAACAAC-3' (MB^J#^ 5 ) 
U ^-7,^7^7- : 
20 5' -GAACTCGAGAGGTTGCTGCTTAGCATC-3' (ga#]#-% 6 ) 

&1>T\ MURI il-fe^F ft YEp352GAP ^ 2 $ — (Roy t>, J. Biol. Chem., Vol.27 
3, 2583 (1998)) ©EcqRI 6Pffi(-3*AU £ Iz-AK&S J: ? C 3xHA 

PvuII aPffitljf ALT MURI ate^fSm*** -YEp-MURl-HA ft 

25 ftlfMSfet-Xli2o-ii:iS0 W303-lA*fc(u 

ra3, lue2, his3, trpl, ade2) (Kainuma Glycobiology, Vol.9, 133 (1999)) 
K^K^^ U pYO-AtFX-Myc COfr ft #t*» W303/pY0-AtFX-Myc tfc, YEp-MURl-HA CD 
*ft£fr W303 / YEp-MUR 1 -HA tfc. pYO-AtFX-Myc t YEp-MURl-HA COM* ft ^fr 

W303/ YEp-MUR 1 -HA, pYO-AtFX-Myc fltft 
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m.mms 

MURl ^W^H&tMtFX 2 >A?WOMmPlT>(Dm%i 

mmm 2 x-mbtitcMMmmmzi^x, tn^encomm^x^ >*#iufin 

5 ±tmn$&&# (W303/YEp-MURl-HA*fc. W303/pY0-AtFX-Myc XCf W3 

03/YEp-MURl-HA, pYO-AtFX-Myc #0 W303 mo^tl^ft* SD^±(IT30t: 

*»jfc*f* (lOO.OOOXg, 4-C, 6 O^P^) i-SdfcdJ: U *fflflafl®#*:tt 

10 0.5mM DTT 4^t»» 20mM Tris-HCl (pH7.5) fr?§j&>U Sephadex G50 

(Pharmacia, 0. 5mM DTT £ ^ij 20mM Tris-HCl, pH7. 5, 1. 3 c m X2. 6 c m) T*J3& 

m-tzz£iz£ommm*mtt. mmmmt^^x. bca crierce) zm 

oT SDS-PAGE ^fro/c^ PVDFffltK*A«KlE2£U f*lfn, HAffifc : gL< 
15 i*Mycfit#%ffiV^T^ W^JI©»3RS:flIBU/c(H2). 

•£-£>i&£SI, W303/YEp-MURl-HA foRtf W303/YEp-MURl-HA, pYO-AtFX-Myc &XIZ M 
UR1 £W"^SC#»\ W303/pY0-AtFX-Myc JfcRtf W303/YEp-MURl-HA, pYO-AtFX-Myc 
*fcT*J£AtFX #>^?X.tfm$iLX^Z>Z t&mfrtbhtl/t. 

20 GB£^2-^z2dkMM&MM 

gdp-l-7 n-x&j&ig&mfei*. mmm3xmmLti&mmmiz'z>^x* mm 

t LX GDP-D-V>y-7>£, M#)H^£ LT 50mM NADPH fcffl V^Tff o tz. Sf, 
50mM NADPH Siftffijft (lOmM Tris-HCl, P H7. 5, lOmM EDTA) 5 0 fi I IZ G 

DP-D-x'Vy-^. 5 Onmol ^cW^iUL, ZfllZft >/^f 7 0 0 /Ug K*Bi§ 
25 ^^i?D^T % 37-CT* 1 mm-f >*3.X- h Lfe. &V>T\ ZORmfflL* 100°C 
T* 3 fctJSUfcgtt* 10. OOOrpm T- 5 I, 

TmUG&t, l»!:^H77y-(0. 20 Aim) T-^r^4 10,000 %k±(D*>(D*W) 
HPLCKJ: 'J GDP-L-^zi-^t GDP-D-Wy'— ^©ail^Srff HPLC li 
C18#^A (wakosil 5C18-200, mmtmnm. fii 0.46c mx^$ 2 5 c m) 
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£J8^T 0.5M KH 2 P0 4 tK^}££ lml/min-CtfeLT^KfttTofe. 

^(Dmm. MUR1 AtFX^>^^Kft*ISa*'tt^W303/YEp-MURl- 
HA,pY0-AtFX-Myc«t©*t?GDP-L-7 3— ^^?Stt%tfcmL/c(0 3). MUR1 

5 TVfcl^C GDP-L-7II -7.4^1-6^, AtFX # 

W^Stl±,MURl *W^8i:±iS lS:|Si©KJE£>©fttw GDP-L-7 n — * 
£-y:Stf£tt-Cte&<, MUR1 # ^ft-f SfEffl C J: 

ggjgl h©M©HIUi 

<£>t*£^-e&<5 gdp-l-7 n-xfc, #*(i^J:<£i£i-<5>c:i;a*-c#3. 
15 fx 5 c £ -T?«f«©i9 - fc^Jfc % fr a d h &m &h*i 

— 7. (I « v^T ti GDP-L-7 □ — 7*&*l£1&{8& &/c©. fete^T'CO^flFSJfc £ 

tf a *mmi~£o&mcD gdp-l-^ 3 RXti 
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1, &sTO> (a) Xli (b) ©*V>**St. 

( b ) S5?iJ#-^ 1 -eit $ *t S 7 5 J WMW CfcH^lfK (±«»© T * 7 

2. J^T© (a) Xti (b) O^V^I%3-Ht6DNA. 

m*. f«uiiffA^fc7^m^^ *>ogdp-4- 

^ h . 6 .^^ $ /-D-7>; -7-3, 5-31 e>» 7— tf-4- u^*~tfts«ifc*i- 

5 . nt 4 iBtt ^ * - k «k ^ -zftmm& £ 

^ o,- D -^ > 7 - 7-3, 5- i fcT 7 - -tf-4- U * ^ 3? - if & * - ^ 
£ GDP-4-y h -6-7* * S/-D- V V 7-7-3, 5-Oi H° 7 7 —if -4- U 

— tf©»fe2r&. 

7 . fl»*& 4 HBIfc(D56m** * -Xtf GDP-D-T > 7 -7-4, 6-ft H 9 * —If * 

8 . tjt#3C 7 BttOMMEfett fc ft^T GDP-D-V > 7 -7 GDP-L-7 □ -7. Kg 

9. »#3^B*0JMlK!fe#ft, GDPH>-TW-*fc#fc*&ttllJ*«U %h 
tl&&m®frb <a>P-L-73-*4»tt1-*wfc*W«fc-r* GDP-L-73-7. 
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H2 



1 2 3 4 5 6 



MURl^SS- 



■AtFxm&m. 



l,4;W303#c 

5 ; AtFXmm^M 

3, 6 ; MURl&itf AtFX^5i*fc 
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GDP-Man GDP-Fuc 

I _._L 




Jk 



Control 



MURI-HA 



AtFX-myc 



MUR1-HA& AtFX-myc 



<J\ 



10 



20 min 



1; W303^ 

4;MUR1& J: UAtFX^^^W 
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SEQUENCE LISTING 

<110> Secretary of Agency of Industrial Science and Technology 

<120> A GDP-4-keto-6-deoxy-D-mannose-3, 5-epimerase-4-reductase 
Gene From Arabidopsis Thai i ana and Method for Producing 
A GDP-fucose Using Thereof 

<130> PH-935-PCT 

<150> JP 11-329045 
<151> 1999-11-19 

<160> 6 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 312 
<212> PRT 

<213> Arabidopsis thai i ana 
<400> 1 

Met Ser Asp Lys Ser Ala Lys He Phe Val Ala Gly His Arg Gly Leu 
15 10 15 

Val Gly Ser Ala He Val Arg Lys Leu Gin Glu Gin Gly Phe Thr Asn 
20 25 30 
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Leu Val Leu Lys Thr His Ala Glu Leu Asp Leu Thr Arg Gin Ala Asp 
35 40 45 

Val Glu Ser Phe Phe Ser Gin Glu Lys Pro Val Tyr Val He Leu Ala 
50 55 60 

Ala Ala Lys Val Gly Gly He His Ala Asn Asn Thr Tyr Pro Ala Asp 
65 70 75 80 

Phe He Gly Val Asn Leu Gin He Gin Thr Asn Val He His Ser Ala 

85 90 95 

Tyr Glu His Gly Val Lys Lys Leu Leu Phe Leu Gly Ser Ser Cys He 
100 105 110 

Tyr Pro Lys Phe Ala Pro Gin Pro He Pro Glu Ser Ala Leu Leu Thr 
115 120 125 

Ala Ser Leu Glu Pro Thr Asn Glu Trp Tyr Ala He Ala Lys lie Ala 
130 135 140 

Gly He Lys Thr Cys Gin Ala Tyr Arg He Gin His Gly Trp Asp Ala 
145 150 155 160 

He Ser Gly Met Pro Thr Asn Leu Tyr Gly Pro Asn Asp Asn Phe His 
165 170 175 

Pro Glu Asn Ser His Val Leu Pro Ala Leu Met Arg Arg Phe His Glu 
180 185 190 
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Ala Lys Val Asn Gly Ala Glu Glu Val Val Val Trp Gly Thr Gly Ser 
195 200 205 

Pro Leu Arg Glu Phe Leu His Val Asp Asp Leu Ala Asp Ala Cys Val 
210 215 220 

Phe Leu Leu Asp Arg Tyr Ser Gly Leu Glu His Val Asn He Gly Ser 
225 230 235 240 

Gly Gin Glu Val Thr He Arg Glu Leu Ala Glu Leu Val Lys Glu Val 
245 250 255 

Val Gly Phe Glu Gly Lys Leu Gly Trp Asp Cys Thr Lys Pro Asp Gly 
260 265 270 

Thr Pro Arg Lys Leu Met Asp Ser Ser Lys Leu Ala Ser Leu Gly Trp 
275 280 285 

Thr Pro Lys Val Ser Leu Arg Asp Gly Leu Ser Gin Thr Tyr Asp Trp 
290 295 300 

Tyr Leu Lys Asn Val Cys Asn Arg 
305 310 



<210> 2 
<211> 936 
<212> DNA 
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<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1).. (936) 

<400> 2 

atg tct gac aaa tct gcc aaa ate ttc gtc gcg ggt cat cgt ggt ttg 48 

Met Ser Asp Lys Ser Ala Lys He Phe Val Ala Gly His Arg Gly Leu 
15 10 15 

gtt gga tct gcc att gtc cgc aag ctt cag gaa caa ggt ttc acc aat 96 
Val Gly Ser Ala He Val Arg Lys Leu Gin Glu Gin Gly Phe Thr Asn 
20 25 30 

etc gtt ctt aaa aca cac gcc gag ctt gat etc act cgt caa gcc gat 144 
Leu Val Leu Lys Thr His Ala Glu Leu Asp Leu Thr Arg Gin Ala Asp 
35 40 45 

gtt gaa tec ttc ttt tct caa gag aag cca gtt tat gta ate eta gca 192 
Val Glu Ser Phe Phe Ser Gin Glu Lys Pro Val Tyr Val He Leu Ala 
50 55 60 

gca get aaa gtt ggt ggt att cac get aac aac acc tat cct get gat 240 
Ala Ala Lys Val Gly Gly He His Ala Asn Asn Thr Tyr Pro Ala Asp 
65 70 75 80 

ttc att ggt gtc aat etc cag att cag acc aat gtg ate cac tct gca 288 
Phe He Gly Val Asn Leu Gin He Gin Thr Asn Val lie His Ser Ala 
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85 90 95 

tat gag cac ggt gtg aag aag ctt etc ttc ctt gga tea tec tgc att 336 

Tyr Glu His Gly Val Lys Lys Leu Leu Phe Leu Gly Ser Ser Cys He 
100 105 110 

tac cct aaa ttt get cct cag cca att cct gag tct get ttg tta aca 384 

Tyr Pro Lys Phe Ala Pro Gin Pro lie Pro Glu Ser Ala Leu Leu Thr 
115 120 125 

gca teg ctt gaa cca act aat gag tgg tat get att get aag ate get 432 

Ala Ser Leu Glu Pro Thr Asn Glu Trp Tyr Ala He Ala Lys He Ala 
130 135 140 

ggg att aag act tgt cag get tat agg att cag cac gga tgg gat gca 480 

Gly He Lys Thr Cys Gin Ala Tyr Arg He Gin His Gly Trp Asp Ala 

145 150 155 160 

ate tct ggc atg cct act aat etc tat ggt cct aat gac aat ttc cac 528 

He Ser Gly Met Pro Thr Asn Leu Tyr Gly Pro Asn Asp Asn Phe His 
165 170 175 

ccg gag aat tct cat gtg ctt cct get ctt atg agg agg ttc cac gag 576 

Pro Glu Asn Ser His Val Leu Pro Ala Leu Met Arg Arg Phe His Glu 
180 185 190 

gcg aaa gtg aat gga gcg gag gaa gtt gtg gtg tgg ggt aca ggt agt 624 
Ala Lys Val Asn Gly Ala Glu Glu Val Val Val Trp Gly Thr Gly Ser 
195 200 205 
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ccg ttg agg gag ttc ttg cat gtt gat gat ttg get gat get tgt gtt 672 
Pro Leu Arg Glu Phe Leu His Val Asp Asp Leu Ala Asp Ala Cys Val 
210 215 220 

ttc ttg ctg gat cga tac age ggg ttg gag cat gtt aac att gga agt 720 
Phe Leu Leu Asp Arg Tyr Ser Gly Leu Glu His Val Asn He Gly Ser 
225 230 235 240 

ggt caa gaa gtg act att aga gag ttg get gag ttg gtg aaa gag gtt 768 
Gly Gin Glu Val Thr He Arg Glu Leu Ala Glu Leu Val Lys Glu Val 
245 250 255 

gtt ggt ttt gaa ggg aag ctt gga tgg gat tgc act aag cca gat ggc 816 
Val Gly Phe Glu Gly Lys Leu Gly Trp Asp Cys Thr Lys Pro Asp Gly 
260 265 270 

aca ccg agg aaa ctt atg gac age tea aag etc gcg tct ttg ggt tgg 864 
Thr Pro Arg Lys Leu Met Asp Ser Ser Lys Leu Ala Ser Leu Gly Trp 
275 280 285 

aca cct aag gtt tct ctt aga gat ggt ctg age caa act tat gat tgg 912 
Thr Pro Lys Val Ser Leu Arg Asp Gly Leu Ser Gin Thr Tyr Asp Trp 
290 295 300 



tat ttg aag aat gtt tgc aac cga 
Tyr Leu Lys Asn Val Cys Asn Arg 
305 310 



936 
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<210> 3 
<211> 39 
<212> DNA : ; 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 3 

attggtacca tgtctgacaa atctgccaaa atcttcgtc 39 

<210> 4 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 4 

ttagtcgacg atatctcggt tgcaaacatt cttcaaatac caatcataag 50 

<210> 5 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Primer 
<400> 5 

gtcgaattca tggcgtcaga gaacaac 

<210> 6 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 6 

gaactcgaga ggttgctgct tagcatc 
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